Liposome-based assays to study membrane-associated protein networks.
Transport carriers regulate the bidirectional flow of membrane between the compartments of the secretory and endocytic pathways. Their biogenesis relies on the recruitment of a number of cytosolic proteins and protein complexes on specific membrane microdomains with defined protein and lipid compositions. The timely assembly of these cellular machines onto membranes involves multiple protein-protein and protein-lipid interactions and is necessary to select membrane proteins and lipids into nascent carriers, to bend the flat membrane of the donor compartment, to change the shape of this nascent carrier into a tubular-vesicular structure, and to operate its scission from the donor compartment. A challenge in this field of membrane cell biology has been to identify these machineries and to understand their precise function, in particular by studying their spatial and temporal dynamics during carrier biogenesis. During the past years, liposome-based synthetic biology fully recapitulating the fidelity of carrier biogenesis as seen in vivo has proved to be instrumental to identify these key cytosolic components using mass spectrometry and their dynamics using fluorescence microscopy. We describe here the methods to isolate on synthetic membranes the protein networks needed for carrier biogenesis, to identify them using label-free quantitative proteomics, and to visualize their dynamics on giant unilamellar vesicles.